Methyl daunosamine inhibited the replication of herpes simplex virus type 1 in a dose-dependent manner. The growth of the host Vero cells was not affected by daunosamine levels that had significant antiviral activity (2.5 mM) but was inhibited by concentrations of 5 mM or greater. Methyl daunosamine appears to be unique among the sugars with antiviral activity because at antiviral concentrations it did not inhibit the glycosylation of macromolecules.
Methyl daunosamine inhibited the replication of herpes simplex virus type 1 in a dose-dependent manner. The growth of the host Vero cells was not affected by daunosamine levels that had significant antiviral activity (2.5 mM) but was inhibited by concentrations of 5 mM or greater. Methyl daunosamine appears to be unique among the sugars with antiviral activity because at antiviral concentrations it did not inhibit the glycosylation of macromolecules.
Adriamycin is an anthracycline antibiotic commonly used in cancer chemotherapy. It also exerts antiviral activity against herpesvirus and vaccinia virus (2) . However, at the drug concentration studied (1 ,uM) , adriamycin was cytotoxic and produced cell death. Because of our interests in anthracyclines and in the antiviral activity of 2-deoxy-D-glucose and other sugar analogs, we tested the ability of a methylated analog of the C6 sugar portion of the adriamycin molecule, methyl 3-amino-2,3,6-trideoxy-a-Llyxo-hexopyranoside (methyl daunosamine), to inhibit the replication of herpes simplex virus type 1 (HSV-1). A dose-response curve for the inhibition of HSV-1 replication by daunosamine is shown in Fig. 1 . Significant inhibition of HSV-1 occurred at concentrations of 2.5 mM methyl daunosamine and above. This is similar to the doseresponse curve for the inhibition by 2-deoxy-Dglucose of the replication of HSV-1 (3), fowl plague virus (7), Semiliki Forest virus (7) , and respiratory syncytial virus (5) . The amino sugar glucosamine exerts comparable activity against fowl plague virus, is slightly less active against Sindbis virus, and is a more potent inhibitor of Semiliki Forest virus replication (7) . Several other sugars and sugar derivatives at concentrations of up to 10 mM or more were without effect on the replication of the viruses screened: mannose, galactose, fucose, 2-deoxy-D-galactose, ribose, arabinose, xylose, sorbose, fructose, 2-deoxyribose, rhamnose, glucuronic acid lactone, glucosaminic acid, galactosamine, a-methyl-Dglucopyranoside, and N-acetyl glucosamine (7). We also observed that 5 mM 3-O-methylglucose does not affect HSV-1 replication (unpublished data). Thus, the sugars and sugar derivatives capable of inhibiting virus replication (methyl daunosamine, glucosamine, 2-deoxy-D-glucose, and the 2-fluoro analogs of 2-deoxy-D-glucose, 2-deoxy-2-fluoro-D-glucose, and 2-deoxy-2-fluoro-D-mannose [10, 11] Table 1 (data not shown), except that the inhibition of thymidine incorporation was 20% or less, so that the effects of methyl daunosamine on macromolecule synthesis and accumulation were similar. The inhibiton of thymidine incorporation into macromolecules may be related to the antiviral action of methyl daunosamine, may be a low-level cytotoxic effect (see below), or may be the result of an effect on thymidine uptake or thymidine metabolite pool sizes. 2-Deoxy-D-glucose and D-glucosamine, at concentrations with antiviral activity comparable to that of 2.5 mM methyl daunosamine, both a Vero cells were infected or mock infected with 2.5 PFU per cell in duplicate. Cells were labeled 3 to 20 h after infection as indicated and harvested at 20 h. Under identical conditions, 6 mM 2-deoxy-D-glucose reduced the incorporation of glucosamine in the macromolecules of infected and uninfected cells to 56 and 50%, respectively, of the untreated controls. HSV-1 grown in 6 mM 2-deoxy-D-glucose is 94 to 98% less infectious than control virus.
b In the presence of methyl daunosamine. (4, 6, 9, 11, 12) . The fluorosugars 2-deoxy-D-glucose and 2-deoxy-2-fluoro-D-mannose also affect protein glycosylation (10 (Fig. 2) , a concentration that inhibited HSV-1 replication by 1.3 log units (Fig. 1) . The 50% effective dose was close to 5 mM since this concentration inhibited cell growth by 19% on day 3 
